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1. Introduction
[bookmark: _Hlk162279660]In the approved Rel-19 SID [1] there are four objectives, and the first objective includes the following scopes:
	· AI/ML based RRM measurement and event prediction, 
· Cell-level measurement prediction including intra and inter-frequency (UE sided and NW sided model) [RAN2]
· Inter-cell Beam-level measurement prediction for L3 Mobility (UE sided and NW sided model) [RAN2]
· HO failure/RLF prediction (UE sided model) [RAN2]
· Measurement events prediction (UE sided model) [RAN2]


[bookmark: _Hlk163072963]As stated in the SID [1] based on the outcome of Rel-18 FS_NR_AIML_air in RAN1, it would be feasible for the UE to predict e.g. best beams in the serving cell by temporal prediction. It would be also feasible to extend it to neighbour cells and then further extend to L3 measurements for mobility. The details of Cell-level measurement prediction will be discussed separately (AI. 8.3.2). In this contribution, our discussions focus on the measurement event prediction. We discuss target scenarios and possible framework.
2. Discussion
2.1	Scenarios for measurement event prediction study
In legacy L3-based HO, there are many events for L3 measurement reporting, e.g. A3 or A5 which would be used normally for homogenous cell deployments. In some heterogeneous cell deployments, another event could be useful, e.g. A2 or A4. These events can work well in the L3 HO based on event triggered L3 measurement reporting in most cases especially when the UE is moving slowly or is almost stationary. 
However, when the UE is moving faster or cell coverages are not uniformly spread (e.g. cell coverages among neighbouring cells are complicated), the L3 HO based on those events might not work sufficiently well. For example, even though the HO is successfully performed, the UE may stay in the target cell for short period and then perform the HO again. The UE may continue this behaviour subsequently. The issue is known as “short time of stay” or frequent HO. One specific case of frequent HO is a ping-pong HO, where the UE comes back to the source cell right after the HO completion to the target cell. In these scenarios, the UE may be able to stay in the source cell for some more time and skip one HO procedure causing the short time of stay, if the UE’s mobility can be predicted in advance. Note that another well-known problem is HO failure or RLF during the L3 HO and it is to be discussed separately (AI. 8.3.4 HOF/RLF prediction).
[image: ]Proposal 1: RAN2 to consider at least the short time of stay scenario which includes frequent HO and ping-pong HO as target scenarios, for measurement event prediction.
Fig.1: short time of stay example (Cell 01->11->02->21)

Additionally, it is worth considering HO performance optimization based on the outcome of the measurement event prediction. For example, there is some drawback for the current L3 measurement event/reporting mechanism. To avoid ping-pong, some parameters like timerToTrigger are introduced. However, this delays the initiation of measurement reporting. Assuming that the A3 offset threshold is 3dB, when timeToTrigger is fulfilled, the neighbouring cell may be already 4dB better than the serving cell. But actually, the channel condition is already stable enough before the timeToTrigger is fulfilled. As a second example, currently, the measurement results to determine the measurement event is based on districted measurement results, which also delays the triggering of measurement report. As a third example, when the measurement reporting is initiated, UE may need to request an UL grant for transmission of measurement reporting, this step further delays the triggering of handover. Based on above examples, we think it would be good to consider the HO performance optimization as well in this work.
Proposal 2: RAN2 to consider HO performance optimization based outcome of the on the measurement event prediction as well.

The abovementioned scenarios are basically assuming homogeneous cell deployments especially in high mobility or among cells of high density. Although these failures could happen also in heterogeneous cell deployments, it would be good to basically assume homogeneous cell deployments in this SI.
Proposal 3: RAN2 to consider homogenous cell deployments for the study of measurement event predictions as baseline.

2.2	Possible framework for measurement event prediction
As the starting point, it should be noted that the event prediction study is assuming that cell level measurement prediction is feasible and focuses on whether/how measurement event prediction based on that is feasible (i.e. measurement prediction is to be discussed separately in AI 8.3.2). With this in mind, we discuss possible framework for the target scenarios.
For the short time of stay, the HO itself is successful. On one hand, it would mean there is no problem from functional perspective. On the other hand, during the HO there are some interruption time and performance (e.g. throughput) degradation. Therefore, if some HO can be avoided, there is potential to achieve better user experience (QoE). For the frequent HO, the point of the problem is similar to the short time of stay. The frequent HO or the ping-pong HO involves some (or many) HO procedures in sequence.
A possible framework (or solution direction) would be as follows:
· Step 1: a UE performs model inference for the RRM measurements (e.g. cell-level measurement prediction for neighbour cells).
· Step 2: The UE predicts whether measurement events will be satisfied in (near) future for neighbour cells according to the measurement objects configured by the network. The UE may further predict the possible HO that might be triggered for one of those neighbour cells, which might cause the short time of stay. The UE may further predict whether even frequent HO or ping-pong HO might happen for these future handovers.
· Step 3: If the UE predicts the possibility of the short time of stay, the UE reports this prediction result to the network or skip the measurement report to network (if it is allowed).
· Step 4: The network might change measurement configurations based on the UE prediction report to avoid the  short time of stay or make optimized HO decision based on the outcome of the UE prediction. 

It should be noted that the cell level measurement prediction may not be necessary at the Step 1. For example, the UE may be able to predict measurement event based on the stored measurement results somehow. So, we consider the Step 1 can be optional.
As there are many challenges to perform the Step 2, those challenges should be discussed further. At the first step, it would be good to confirm the possible framework on top of the confirmed target scenarios in the first meeting.
Proposal 4: RAN2 to discuss possible framework for measurement event predictions in this study and make general assumptions.

3. Conclusion
In this contribution we discussed target scenarios for measurement event prediction and possible framework and then made the following proposals.

Proposal 1: RAN2 to consider at least the short time of stay scenario which includes frequent HO and ping-pong HO as target scenarios, for measurement event prediction.
Proposal 2: RAN2 to consider HO performance optimization based on the outcome of the measurement event prediction as well.
Proposal 3: RAN2 to consider homogenous cell deployments for the study of measurement event predictions as baseline.
Proposal 4: RAN2 to discuss possible framework for measurement event predictions in this study and make general assumptions.
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